Among the most frequently cited trends, along with trends in sperm count and testicular cancer, are increases in the male genital birth defects of hypospadias and cryptorchidism (3) (4) (5) .
These defects represent mild degrees of femininization. Hypospadias occurs when the urethral opening is displaced toward the scrotum. Cryptorchidism is a condition in which one or both testicles do not descend into the scrotum.
Increasing rates of these two anomalies have been reported within the past 25 years by a number of authors (9-19) (see Table 1 ). The increases that have been cited in support of the endocrine disruption hypothesis occurred for the most part in the 1960s and 1970s. They also derive from a small number of countries in North America and Europe. I have compiled information on worldwide trends in these anomalies to provide more contemporary and complete information for the ongoing debate on endocrine disruption. , 3- I calculated 3-year moving averages to smooth the trends. An "increase" in a trend in this report is based only on visual inspection, and not on statistical testing.
Results
The highest and lowest rates reported by individual systems during the period under study sometimes varied by a factor of three or more for both hypospadias and cryptorchidism. However, few systems showed monotonic, unbroken upward or downward trends; trends typically reversed direction at least once during the period of years under study. Hypospadias (Fig. 3) . Norwegian rates declined somewhat in the 1990s. The Finnish registry reports that their increase was restricted to the mild form of hypospadias (first degree). In the northern Europe and Japan group (Fig. 4) (Fig. 7) , the U.S. national rates increased during the 1970s and 1980s, whereas the U.S.-Atlanta system began to increase in 1970, rose sharply in 1985, and dedined equally sharply by 1994. This peak corresponds to a 10-year period during which a more inclusive case definition was in effect in Atlanta. Rates in the Canadian national system increased until about 1980 and then stabilized. The Canadian provincial systems of Alberta and Ontario reported declines, at least since 1985.
The Norwegian system, the only Scandinavian system collecting cryptorchidism rates, shows no consistent trend between 1974 and 1996 (Fig. 8) . The same can be said of the data from the France-Paris system (Fig. 9) of an "exclusion list." The Hungarian system rates have dedined from an early peak, while the South American rates increased overall and since 1985 (Fig. 10 ).
Discussion
Review of data from 29 registries that monitor a total of 4 million births per year around the world reveals wide intercountry variation in rates of hypospadias and cryptorchidism. Given 7. Cryptorchidism rates by system and year of birth , 3- There is conflicting evidence on whether the case definition of hypospadias has indeed loosened to include more of the milder, first-degree cases. Previously published data from the Atlanta registry indicated that the percent of first-degree cases did not increase over time (16) . In contrast, the Finnish registry communicated that the percent of more serious degrees of hypospadias declined as overall rates increased. Moreover, the California and the northeast Italy programs have shown no increase in rates of severe hypospadias.
Severe hypospadias is much less likely to be affected by changes in definition because it has clearer anatomical boundaries.
Another possible explanation for the increase is gradual improvement over time in physician documentation of hypospadias. Because the foreskin is used in some surgical procedures to repair hypospadias and circumcision must be deferred if hypospadias is present, medicolegal considerations may increasingly cause physicians who perform circumcision to examine the penis carefully. They may therefore be referring more boys to urologists.
Increasing numbers of such referrals may increase the number and/or prominence of diagnoses of hypospadias in medical records, thereby improving the chances of detection by a surveillance program.
The same artifacts could explain the increases in cryptorchidism rates noted in some of the systems. In particular, cryptorchidism may be sought more aggressively now because of the strong evidence accumulated over the past 20 years that undescended testicles are likely to become cancerous (22) and because of the standard practice of removing them early in life in hopes of reducing this risk. A second hospitalization for orchidopexy in infancy may double the chances of the anomaly being registered in a surveillance system.
For both hypospadias and cryptorchidism, it is also conceivable that rates after 1985 were affected by literature published during the 1980s describing increases in these anomalies. Perhaps criticism of the reports led to a tightening of case definitions in some systems. It is noteworthy that of the five registries publishing hypospadias increases by 1986 (Table 1) , only Denmark reported any further increase in subsequent birth years.
Other, nonartifactual explanations have been proposed to explain the increasing hypospadias rates in Europe reported earlier. Initially, it was hypothesized that increasing use of steroid-containing medications by pregnant women might be responsible (23) . However, the consensus now seems to be that the risk from such preparations is exaggerated, and the prevalence of their use is not great enough to account for the increase (12, 24, 25) .
Alternatively, evidence of increased risk of hypospadias among couples of reduced fertility has produced speculation that an increasing proportion of such couples among all parents could account for an increasing trend in this anomaly (25, 26) . However, the magnitude of the risk for relatively infertile couples (26) , combined with their low prevalence among the population of all parents, does not seem sufficient to account for the large observed increases in some registries. Year of birth Figure 9 . Cryptorchidism rates by system and year of birth (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) , 3- 10. Cryptorchidism rates by system and year of birth 
